Currently, informational-educational environment has become one of the constitutive tendencies in the development of modern education and correlates with IT development in all spheres of human life. The availability of multiple possibilities for using information and communication technologies in education brings about variability in university learning environment design. The authors propose the use of foresight methodology to optimize educational content and structure didactic potential of learning environment. The mechanism of pedagogical design using foresight methodology is based on accommodation of subjective views of stakeholders in the education system, creation of a common vision of the informational and educational environment which involves objective prognostic information and the trends and tendencies in regional education development. The knowledge gained from foresight methodology made it possible to design informational and educational, or learning, environment at the university that is able to ensure the learning process meeting the expectations of all stakeholders as close as it is possible and affect the employment rate of the university graduates.
INTRODUCTION
The increasing pace of modern development has led to the radical change in attitudes toward higher education. Today we consider any kind of education prognostic, or forward-looking, that is based on the trends of social, cultural and economic development. University graduates are suggested to have essential skills and competencies required to successfully accomplish their job tasks, should be able to understand and adapt to ever-changing realities of the world. These are considered to be the conditions when functions, values and meanings, learning activities, organizational formats and university educational technologies are transforming.
This fact requires us to revise our viewpoints on how we teach and learn, critically look at educational technologies and arrange educational environment so that it can contribute to the development of future professionals through their abilities to act relatively independently (with support or consulting) in their learning from knowledge acquisition to knowledge production, which involves search, development and production of information (Khodyakova, 2012; Jasvin, 2001; Manuilov, 2002; Slobodchikov, 2000; Leontieva, 2009; Shaidullina, et al., 2015) . Recently, formation of informational-and-educational environment (IEE) has become one of the defining trends of modern education, thus creating key conditions for developing individual pathways for personal development (Robert, Panyukova & Kuznetsov, 2008; Bell & Newton, 2013; Voogt et all, 2015; Shesternin, 2014; Ostroumova, 2011; Khairullina et al., 2016; Sakhieva et al., 2015) .
However, multiple approaches developed in designing IEE have revealed a number of contradictions: 1) the contradiction between the necessity to make IEE universal and accessible, and the need to take regional requirements as well as sociocultural factors affecting the quality of higher education teaching and learning traditions into consideration; 2) the contradiction between high didactic potential of ICT and inadequate investigation of the needs in educational process development; 3) the contradiction between the excessive number of electronic educational resources (presentations, lecture materials, video resources, etc.) and their low pedagogical effectiveness in independent student leaning; 4) the contradiction between the level of mastering ICT by teachers and students (i.e. sometimes teachers learn a bit slower than the younger generation).
The contradictions identified lead us to the need of designing a university IEE with didactically structured information content, taking into account local conditions, high level of training material, its methodical structure,
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• The mechanism of coordinating stakeholders' requirements and expectations to design IEE for higher education institutions has been developed.
• Higher education IEE structure has been considered as an open pedagogical system capable of implementing learning and managing functions in education.
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the quality of training and its compliance with educational standards in order to offer students advanced scientific and educational information necessary to develop their professional skills and competences.
Our purpose of study was to develop methods and tools for designing IEE aimed at promoting prognostic formation of professional competencies.
To achieve this purpose, it is necessary to solve the following research tasks: 1) identify foresight methods capabilities to reconcile interests of education stakeholders; 2) determine the university IEE function for each education stakeholder; 3) develop a mechanism of coordinating stakeholders' interests; 4) bring stakeholders' demands and expectations about IEE at a higher education institution into line and carry out IEE design.
MATERIALS AND METHODS
The experiment involved stakeholders of The Peoples' Friendship University of Russia (Design and Technological Support for Engineering Industry, Organization and Management of Manufacturing Business, Ecology and Natural Resources Management). They were representatives of the Student Council of the university (the most active students), the students of experimental groups and teachers engaged in teaching them, heads of divisions and departments of the university, employer representatives (experts), representatives of scientific community (psychology, pedagogy, ICT). All in all, there were more than 500 people involved into the experiment.
Functions and Tasks of the Modern University IEE
We consider a university IEE as a pedagogical system that combines informational and educational content, tools for managing student learning activity, pedagogical techniques and methods to develop a socially important creative individual with all necessary professional competences. This system uses educational environment that depends on the infrastructure created, its functions and capabilities adequate to modern social theory and practice, provides a methodological foundation for accumulating experience through learning activities in the information environment (Levin, 2000; Kolesnikova, 2013) .
IEE meeting all the above mentioned requirements should:
-for a university student: provide the targeted development of independent cognitive activity, contribute into the process of obtaining new knowledge and experience comprising planning, management and development of academic and professional activities, provide effective feedback, diagnostics and correction of student learning, a wide range of incentives for personal and professional selfdevelopment;
-for university teaching staff: implement pedagogical control of learning activities that would meet the new requirements, provide direct educational communication (teacher-student, teacher-student group, student-student); assist in the procedure of selecting learning content based on cultural traditions (as part of social experience) and personality-oriented models (personal experience is considered as a content element); ensure the predominance of learning over teaching i.e. a studentcentered approach; facilitate and ensure students' acquisition of competences and experience to be used in solving professional issues;
-for university administration (departments, faculties): structure information data sets, their analysis and arrangement, continuously monitor educational activities, increase the quality of educational activity management, contribute to continuous improvement of higher education quality.
Hence, IEE is considered as an open pedagogical system implementing not only training but also management of academic process and its quality, and includes the following main components:
R. Ju et al. / Foresight Methods in Pedagogical Design
5284
1) goal, the component that generates the set of integrated goals of all stakeholders (learner, society, employer, university, government); 2) methodology, creates regulatory framework for training i.e. the standard training curriculum, a course syllabus, tools for working out the individual trajectory of one's learning as it develops over the course of education; 3) course content to transfer the knowledge to learners, the cognitive basis to develop their professional competencies: course books and manuals, electronic course books, reference books, lecture materials, presentation materials, multimedia presentations, demonstration materials, video, etc.; 4) functional component, used to perform activities, develop skills and competences, i.e. a set of educational technologies and teaching methods; 5) communication, contributing to learning process management, ensuring educational and professional interaction and providing pedagogical support to educational activities; 6) management, regulating learning process in the framework of the IEE, control of learning activities outcomes, providing quality management in education, support and management in making decisions to improve all the components of IEE.
The Potential of Foresight Methods to Design IEE
The main challenge in designing a modern IEE is, in our opinion, the task of optimizing training content, so that it was not overloaded with multimedia information, and means for student activities management for students' better professional and personal development.
Considering educational activities as a social process where the qualitative result (output) is significant for all stakeholders of education we believe it is necessary to use foresight methodology because it allows to compare forecasts and strategies of higher education development in a certain region, as well as personal strategies for professional development of students, determine pedagogical objectives and their implementation through IEE. Usually this method is used in social and economic sciences to reduce the uncertainty in the systems under study through forecasting and developing possible future strategies (Hayward, 2005; Glenn & Gordon, 2009; Gaponenko, 2010; Goux-Baudiment, 2016) . In fact, foresight is a social technology, the communication format that allows participants to agree on a vision of the future, define the desired image of the future and agree on actions in its context framework. In fact, this idea suggests that the basis for assessing the future alternatives is made up by experts participating in the projects, active and purposeful use of their knowledge (Danyluk&Kulikov, 2008; Dibrova, 2014) .
Foresight projects include two aspects: 1) the probabilities generated by essential or objective stochasticity and randomness of events or unpredictable series of events and system conditions; 2) multiparameter and multifactorial nature of complex systems may be slowly simplified in practical cognition A foresight method is based on the principle that the future depends on the efforts made, it is variable and is not a projection of the past. If the future cannot be accurately predicted then organisations should make more effective use of foresight techniques including trend analysis and scenario planning, and build competencies for real-time responsiveness and shaping the future through action, as in the aphorism, "If you want to predict the future you have to create it." However, we cannot deny the fact that the future cannot be foreseen for sure.
It should be noted that in principle educational needs of a person may differ considerably from public demands in education, so it is important to harmonize a person and social purposes of education (Levina, 2015; . Such coordination is possible within the overall design procedure, a kind of "vector fields" (Levin, 200) formed by society demands and personal needs both participating in learning environment creation. It's in the learning environment where interaction of different orientation and intensity takes place, social and cultural experiences are gained, i.e. it qualitatively affects the effectiveness of university educational activities.
Typically, a combination of different methods (including Expert Panels, Delphi, SWOT-Analysis, Brainstorming, Scenarios, Roadmapping, Relevance Tree, Cross-Impact, etc.) is used in a project with foresight methodology. What is special is that it involves a large number of experts to discuss the task (Amsteus, 2008; Gao and Wang, 2017) . In our case, they are the numerous participants of the educational process represented by students, teaching staff, scientific community, education institutions authorities and employers. This will provide multilateral assessment of a university IEE as a predictable process and choose the most optimal variant of the project implementation.
Foresight comes from variants of the future possible under certain conditions: the correct determination of development scenarios, a consensus when choosing a desirable scenario, and measures taken for its implementation. Another feature is that it is based on collective opinion, i.e. designing the future through the unified and coherent experience of people professionally interested in changing the future, participating in the development of the main strategies and development goals to create the future.
The benefits of a foresight method that are taken into account for a certain university IEE success are the following:
-generation and expanded reproduction of interdisciplinary knowledge (sociological, administrative, philosophical, pedagogical, psychological, economic, informational);
-active use of the intellectual potential of all participants having educational relationships at the stage of collecting and accumulating information and its further use to make decisions and joint actions;
-strategic and competitive advantages of a higher education institution in the framework of planning its outcomes;
-consideration of possible risks in social, cultural, economic, technological and psychologic-andpedagogic areas;
-focus on enhancing the quality of higher education with the temporary backlash that may ensure employability of graduates and increase their contribution to socio-economic development of society.
Foresight cannot solve all a region's social, economic or political problems and it should not be looked upon as a "quick fix". Foresight sets out to generate visions which will be driven by an understanding of relevant social changes and/or technological developments. Constraining factors for using a foresight method in the design of IEE for a local higher educational institution are the following:
-resources available (technological, economic); -copyright compliance and security requirements for IEE; -information openness of education; -urgency for foresighting (not more than 5 years) for modern educational and social and cultural conditions.
Foresight Method Application in the Design of a University IEE
On the basis of all participants interests (stakeholder approach) the priority of their interaction in the design of university IEE has been determined. Foresight, unlike most approaches to strategic planning, deals with long-term prospects, and draws upon the views of multiple stakeholders. The latter has been considered an essential element that is able to lead to sustainable development of the educational system, its self-management and self-development of students. It made it possible to include a foresight method into the development process of IEE, identify opportunities for effective participation of education stakeholders in the area of coordination of their opinions and expectations, agreeing on the issues of their views concerning the future of education and its outcomes at the university.
On the whole, a foresight method to design the University IEE can be represented in the following scheme ( Table 1) .
Application of a foresight method has enabled us, as an expert group consisting of stakeholders of the Peoples' Friendship University of Russia (representatives of employers, management and teachers, students, Public Council, scientific community), to identify challenges and critical areas of the future IEE, identify current factors affecting strategies in its development, identify key trends, technology, threats, thus gradually bringing to creation of a true IEE phenomenon.
RESULTS
Design Stages of IEE Based on Foresight
Every design process is a methodical series of steps, or stages, in creating a functional product and process. Designing IEE with the use of foresight methods has gone through several stages.
At the initial stage (0) working groups of experts (representatives of participants in the educational process) were formed and the work to be done was planned.
At stage 1 the university mission and strategy were studied, Brainstorming (based on advanced analysis of scientific literature, advanced domestic and foreign experience) helped to make a list of areas that would develop rapidly in the near future. While doing this, Brainstorming helped in generating ideas and none of the opinions expressed was criticized. The number of topics at this stage was unlimited. Numerous opinions and ideas from IEE design, testing, correction participants were ranked, structured; the most successful were highlighted for their further practical use. This analysis allowed to identify the most popular trends in education on the local scale.
Stage 2, representatives of scientific and academic community as well as employers (experts) assessed the trends using the following criteria:
-significance for local education and specifically for the university (low, medium, high); -effect expected from the ideas proposed (contribution to education, global issues, work to meet the needs of the people, development of intellectual resources);
-the forecasted implementation time for the trend under study;
-the scale of changes in the educational process of the university; -risks and/or possible implementation particularities and variations (social, cultural, educational, economic).
These were then divided them into groups for and subsequent additional study, or screening.
At stage 3 a two-round Delphi survey was carried out. At this stage, all the topics were ranked in order of their importance, thus contributing to a true feedback. The experts studied the results of the first round: the group assessment, judgment and reasoning expressed by the other members of the study. In the end, in the second round, persons who did not respond to the questions in the first round were excluded from the list of experts. A special advisory expert group held re-processing and the final ranking survey of the data was obtained.
At stage 4, viewpoints and visions of university students (undergraduates, post-graduates), teaching staff, and governing structures of the university were studied and assessed. They concerned:
-needs, motives, interests, value orientation in higher education generally, perceptions and expectations from IEE;
-students' interests to analytical, synthetic, experimental, inventive and others sides of educational and professional activities;
-expected methods of data representation, educational communication, interaction within educational environment.
Stage 5 was devoted to the study of data obtained from the Delphi survey and complying them with expectations earlier having been expressed by students, educators, governing structures, and requirements for learning outcomes on the part of employers. From the point of view of psychological and pedagogical positions pedagogical scenario models of IEE have been simulated taking into account the research conducted for each of the directions distinguished. After the scripts had been written, they again were discussed by the expert group in terms of their likelihood and risks associated with the use of each of them. As a result, the most probable scenarios for most suitable conditions of the university have been selected.
Stage 6 was devoted to formulating aims for educational activities and building a conceptual model for IEE on the basis of the attitude and vision of the future that most of the stakeholders supported and most of the participants agreed to.
At stage 7 the IEE was modified and upgraded on the basis of Foresight, tested and the pilot implementation in the educational process was accomplished.
Further, following information updates and survey studies aimed at learning, if the stakeholders are satisfied with IEE results, the data are corrected. Every three years the university IEE system is planned to be upgraded using Foresight.
Here are some IEE design results obtained at the Peoples' Friendship University of Russia and information related to coordination of stakeholders' opinions:
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1) Strategic unit. This unit comprises the data regarding the university position in the ranking of universities in the labour market, its status in society, the opinion of employers about graduates skills and competences, students' motives when they chose their future job (Tables 2-5) .
2) Methodological unit. Here we evaluated the methodological components of the designed IEE, requirements and expectations of students, teachers' attitude and place in IEE integration into the university educational activities (Table 6) .
It should be noted that IEE introduction is not as popular as it was expected to be. Teachers' positive but rather cautious attitude can be explained by conservative thinking of many of them, and what is more understandable sometimes, their cautiousness may be caused by the fact that it is not a rare thing for non-system unreasonable innovations to be introduced in university training, thus not contributing to its improvement but making it redundant in information.
At the same time, it is clear that the positive effect of IEE introduction into the university training is desirable in the abstract aspect; at least 20% of the teachers interviewed doubt the need of introducing ICT in their course. This can be attributed to the lack of information regarding the benefits of ICT. Teachers see such advantages of IEE as a fast search of information, visibility and an effective help in revising the material, user-friendly tool for computer-based testing. Still, they assess its impact on the productivity of student's learning as not more than 50%. Our study revealed that about 86% of teachers rate their levels of proficiency related to computer skills as average. Approximately 14% consistently assess their skill as high. However, the investigation has proved that teachers in this case proceed from their personal feelings and significantly overestimate the level of their skills. Teachers have difficulties if they have to work with new software and new types of computer equipment. Almost half of the teachers states that they experience difficulties in adapting to computer upgrades in teaching. These facts necessitated the need for organizing further training of university teachers in the sphere of using ICT in teaching, work with new versions of software products used in the framework of various academic courses. ICT will enable teachers to better respond to diversity and heterogeneity in the classroom and to adapt learning material and objectives to individual students' learning needs. Teachers and trainers need to receive targeted training, enabling them to align pedagogy and technology to the benefit of their learners.
Students, on the contrary, are sure that any reference to IEE is the most acceptable way of learning, never feel new software to be too complex to study and apply or use in the learning process. They see the advantages of the shift from classical learning to personalized learning, and understand that ICT is able to change what, how, where and when people learn. They are happy to be engaged in all sorts of e-learning; 100% of students surveyed would like to have 100% of their courses computerized. In addition, students clearly understand the role of ICT in their future professional activities; they underline the need of mastering modern software products in the framework of university training.
3) Managing Unit. We have studied stakeholders' opinion regarding changes in the quality of education in an IEE pilot, improvements in managing university educational activities, educational management, students' self-government. The survey involved students of the experimental groups (408 2-4 th -year students majoring in engineering and social-and-humanities), teachers, heads of divisions and departments that are involved in testing at the university.
The most significant results are listed in Table 7 . 
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Thus, the students of the experimental group admit the significant role of IEE in self-organization (92%); though only 23% of teachers indicated the possibility and benefits of IEE in education management process, obviously, not fully transforming their own functions into the available opportunities of IEE.
All students use IEE in the framework of their training activities. However, teachers are significantly less rarely than students refer to reference and information systems and external resources. They prefer working with much more simple and standard programs supporting the learning process while students have confirm that they use IEE for independent learning activities. Both students and teachers highly appreciate knowledge control within IEE.
As for improving IEE, students consider it necessary to have address recommendations according to their test results (29%), a small number of educators believe it is necessary to supplement IEE with a full-featured electronic library for all courses of the specialty (11%).
Comparative analysis of teachers' and students' responds shows that there is no fundamental difference in their viewpoints regarding implementation of IEE in learning process. However, teachers were more cautious in expressing their viewpoints. The main concern voiced by them is the fact that computers can cause lack of communication between the teacher and the student.
Heads of university departments noted that IEE introduction helped to increase the students' interest and their motivation for learning, clearly increased the transparency of educational outcomes, and therefore, the opportunity of managing transformations aimed at improving the quality of learning. Each student can identify his obvious skills and knowledge, and this is what employers need.
However, there are difficulties in IEE implementation primarily caused by the attitude to information in general. For young students, it is a natural process of life, but teachers still have to change their functions, relationships, improve their skills in this area to adapt a new educational situation.
Foresight technology made a great impact on the development of the IEE design, changed favorably training conditions, and contributed to graduates' competences development. And what is more important, learning process has become as close as possible to university students' expectations and ensures self-development. For us, foresight methods used to design IEE appeared to become a comprehensive method that combines such research methods as data collection, literature analysis, strategic analysis, trends in Russian education in general, planning, forecasting, modeling, defining stakeholders' priorities and their vision and influence on the content, structure and functionality of IEE. IEE is an open system and able to build new modules that can be effectively adapted in accordance with the requirements of the quality management of education.
DISCUSSION
The efficiency of using modern ICT in education depends on the consistency of their use, optimization of the didactic component in the educational activity, and content of educational information (Smirnova, 2012; Kirilova, & Vlasova, 2014; Henner, 2014) . Modern studies of the university information environment have demonstrated the need to study its dynamics and opportunities, potential for each person involved in education (Privalov, Bogatyrev & Romanov, 2017; Deng et all, 2014; Yarygin, Aniskin & Dobudko, 2014; Gusarova, 2014; Eremina, 2012) . Active increase in the content of the educational environment and the expansion of its functionality can have both positive and negative impact on the students' outcome (Levinaet all, 2016). The multiplicity of information, its heterogeneity, complication or simplification of learning styles gives rise to destructive impact which reduces the productivity of university education.
A distinctive feature of the proposed mechanism for designing a university IEE is its focus on discussion among its users, account for forecasting factors and scientific approach to training, as well as the fundamental nature of its content (Pugacheva, 2010; Bishop, 2016; Hines et all, 2016) . Coordination of learning objectives from the stakeholders' standpoints and their further transformation in the educational process ensures that the design elements of IEE have all needed properties and characteristics meeting the set requirements, and are match stakeholders' expectations. The possibility to further supplement the IEE impacts its improvement and long term potential efficiency.
CONCLUSION
The hallmark of the modern educational process is the idea that university is considered as a professional development institution providing students with opportunity to work out their individual educational programs, to help them succeed at the university in accordance with their professional preferences. At the same time, implementation of government-and-public management of education involving coordination of stakeholders' expectations has an effect on their participation in IEE design. It is required to identify innovations that should qualitatively influence the university educational process. It is important to fundamentally revise the functions, value-meaning orientations, activities, organizational formats and educational technologies used at the university. In this regard, the only consistent development of professional training of students through activities leads to experiencing the mechanisms of proactive and responsible professional positions to become significant elements of educative process. To provide students with the opportunity to act relatively independently (with some extent of support) in the search and acquisition of educational information is one of the key conditions to create a successful individual educational trajectory. This work involves determining theoretical-and-technological components, technological, material, motivational, and social components.
Higher education institutions can respond to student expectations and students themselves can engage in enhancing higher education. Therefore, the content of higher education should be a dynamic construct which is constantly projected in the joint activities of teachers and educational opportunities for specific students. It should be adapted to the requirements of employers, real professional practice, and goals set in the context of the development of the entire social-economic system of the region.
